Appl. No. 10/693,127 

Response to Office action dated June 3, 2005 
Attorney Docket Number: 066040-9764-00 



AMENDMENTS TO THE CLAIMS: 

Please amend the claims as indicated in the marked-up version of the listing of claims 
presented below. This Usting of claims replaces all prior versions and Ustings of claims in the 
present application. 

LISTING OF THE CLAIMS 

1 . (Currently amended) A thruster for use with an external power supply, the 

thruster comprising: 

a propellant that exists in a non-gaseous state at standard temperature and 
pressure, the propellant having a melting point Tm, and a boiling point Tb , and on ovaporation 

a plasma comprising ionized propellant vapors; 

a reservoir adapted to house the propellant in a non-gaseous state , the reservoir 
soloctiv e ly heated bv the plasma to a t e mp e rature gr e ater than and loss than T^ ; and 

at least one electrode positioned to intercept a fraction of the pl asma to control 
heat input to the reservoir to maintain the temperature of the propellant between Tm and Tb ;^ 

a pow e r control mochaniGm position e d to control the amount of pow e r from the 
oxtomal power supply being deposited into th e r e serv^oir to control th e e vaporation rate of th e 
propellant. 

2. (Original) The thruster set forth in claim 1, wherein the propellant comprises 
a metal 

3. (Original) The thruster set forth in claim 1 , wherein the propellant comprises 
at least one of bismuth, mercury, cesium, cadmium, iodine, tin, indium, lithium and germanium. 

4. (Original) The thruster set forth in claim 1 , wherein the propellant exists in a 
solid state at standard temperature and pressure. 
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5 . (Original) The thruster set forth in claim 1 , wherein the amount of power 
from the external power supply deposited into the reservoir is approximately 20% of the total 
power supplied to the thruster. 

6. (Original) The thruster set forth in claim 1 , wherein the amount of power 
from the external power supply deposited into the reservoir ranges from approximately 15% to 
approximately 25% of the total power suppUed to the thruster. 

7. (Original) The thruster set forth in claim 1 , wherein the reservoir comprises 
an anode in an electric circuit, and further comprising: 

a body having an axial direction and a radial direction; 

at least one passage in the reservoir to allow propellant vapors to escape the 

reservoir; 

a cathode positioned to emit electrons downstream of the body to create a 
substantially axial electric field with respect to the body, the electrons adapted to ionize the 
propellant vapors that have escaped the reservoir; and 

magnetic poles arranged to create a radial magnetic field that interacts with the 
axial electric field to produce a current of ionized propellant vapors according to the Hall effect. 

8. (Currently amended) The thruster set forth in claim 1 , wherein the power control 
mochaniom compris e s an at least one electrode is positioned downstream of the reservoir to 
control at least one of the temperature of the reservoir and the evaporation rate of the propellant. 

9. (Original) The thruster set forth in claim 1 , wherein the reservoir comprises 
an anode. 

10. (Currently amended) The thruster set forth in claim 9, wherein the power control 
mechanism comprises a s e gm e nt e d anode form e d of the anode and at least one electrode is 
positioned downstream of the anode to form a segmented anode comprising the at least one 
electrode and the anode. 
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1 1 . (Original) The thruster set forth in claim 1 0, wherein the anode and the at 
least one electrode are thermally isolated from one another. 

12. (Original) The thruster set forth in claim 10, wherein the anode and the at 
least one electrode are separated by a potential difference. 

1 3 . (Currently amended) The thruster set forth in claim 9, further comprising 
wherein : 

the plasma further comprises electrons an electron sourc e poGitionod to ionize 
prop e llant vapors by removing electrons from propellant vapor atoms ; and 

the at least one electrode is positioned downstream of the anode to attract a 
fraction of the electrons from th e e lectron source and divert the electrons to control at least one 
of tho tompf'rnti^^^ nf thn nrinH fl nnH thn nvnpnratinTi rato of tho prop e llant heat input to the 
reservoir . 

14. (Original) A thruster comprising: 

a propellant that exists in a non-gaseous state at standard temperature and 

pressure; 

an anode having a temperature and adapted to house the propellant in a liquid 

state; 

at least one passage in an outer wall of the anode to allow propellant vapors to 

diffuse outwardly of the anode at a propellant supply rate; 

an electron source positioned to ionize diffused propellant vapors; and 

at least one electrode positioned downstream of the anode to attract a fraction of 

electrons from the electron source and divert the electrons to control at least one of the 

temperature of the anode and the propellant supply rate. 

1 5 . (Original) The thruster set forth in claim 1 4, wherein the propellant comprises 
at least one of bismuth, mercury, cesium, cadmium, iodine, tin, indium, Uthium and germanium. 
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16. (Original) The thruster set forth in claim 14, wherein the propellant comprises 

a metal. 

17. (Original) The thruster set forth in claim 14, wherein the propellant exists in 
the solid state at standard temperature and pressure. 

1 8. (Original) The thruster set forth in claim 14, further comprising a thermal 
insulator positioned to thermally isolate the anode and the at least one electrode. 

19. (Original) The thruster set forth in claim 14, further comprising a voltage 
differential applied between the anode and the at least one electrode to cause electrons to move 
from the at least one electrode to the anode. 

20. (Original) The thruster set forth in claim 14, further comprising: 

a thruster body having a generally cylindrical shape with an axial direction and a 
radial direction; 

an electric field established between the electron source and the anode, the 
electric field being directed substantially axially with respect to the thruster body, and 

magnetic poles positioned to create a radial magnetic field that interacts with the 
electric field to cause the ionized propellant vapors to move generally downstream in the thruster 
according to the Hall effect. 

2 1 . (Original) The thruster set forth in claim 1 4, wherein the anode is maintained 
at a temperature above the melting temperature of the propellant and below the boiling 
temperature of the propellant. 
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22. (Currently amended) A method for producing a thrust in a thruster having an 
extemai power supply, the method comprising: 

providing a propellant that exists in a non-gaseous state at standard temperature 
and pressure, the propellant having a meUing temperature Tm and a boiling temperature Tb; 
providing a reservoir to house the propellant in a non-gaseous state ; 
vaporizing the propellant to form propellant vapors: 

ionizing the propellant vapors to form a plasma comprising ionize d propellant 

vapors; 

Goloctiv e ly heating the reservoir with the plasma to a temp e rature gr e ater than 
and Iqgo than T^ ; 

vaporizing th e prop e llant to form propoUant vapors at an evaporation rat e ; and 
maintaining the temperature of the propellant between Tm and Th by controlling 
the amount of power input from the extemai power supply that is deposited into the roGorv^oir to 
rnntrnl th f > nvnpnrntinn rat e of th e prop e llant and heat input from the plasma . 

23. (Original) The method set forth in claim 22, wherein the propellant comprises 
at least one of bismuth, mercury, cesium, cadmium, iodine, tin, indium, lithium and germanium. 

24. (Original) The method set forth in claim 22, wherein the propellant exists in a 
solid state at standard temperature and pressure. 

25 . (Original) The method set forth in claim 22, wherein the reservoir comprises 
an anode, and further comprising providing at least one electrode positioned downstream of the 
anode. 

26. (Original) The method set forth in claim 25, further comprising applying a 
voltage differential between the anode and the at least one electrode. 
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27. (Currently amended) tVip mf»thnH g^t forth in claim 25. wherein ionizing the 
propellant vapors includes flirthor compriDing: bombarding the propellant vapors with electrons 
from an electron source to produce more electrons[[:]] . and furth er comprising: 

attracting a fraction of the electrons with the at least one electrode; 

applying a voltage differential between the anode and the at least one electrode; 

and 

selectively diverting the fraction of electrons with the at least one electrode to 
control the amount of power deposited into the anode. 

28. (Original) The method set forth in claim 27, wherein an electric potential is 
established between the electron source and the anode, and further comprising: 

controlling the electric potential between the electron source and the anode; and 
controlling the voltage differentia! between the anode and the at least one 

electrode. 



29. (Currently amended) The method set forth in claim 25, wherein ionizing the 
propellant vapors includes fiirthor comprising bombarding the propellant vapors with electrons 
from an electron source to produce more electrons, and wherein controlling tho amount of power 
input from the extemal power supply that is dopositod into tho rosorvoir and heat inp ut from the 
plasma includes attracting a fraction of the electrons to the at least one electrode. 



30. (Currently amended) The method set forth in claim 22, fiirther comprising: 
providing at l e ast one paGsago in the resorv^oir to allow propellant vapors to 

e scap e ; 

ionizing th e e scaped prop e llant vapors to form a plasma; 
establishing an electric field to cause the plasma to flow; 
establishing a magnetic field normal to the electric field that interacts with the 
electric field to cause the plasma to flow according to the Hall effect. 



-8- 



